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(57) Abstract: An electromagnetic traffic signal de- 
tection or traffic control system which includes one or 
more electromagn^c traffic signal detection loops of 
an electrically conducting material contained within 
a pavement or road structure operatively connected to 
traffic control lights or to other traffic control or regu- 
lating means, whereby the electromagnetic signal dis- 
turbance created by the magnetic field of a metal-con- 
taining vehicle passing over the loc^ activates die traf- 
fic control or regulating means. 
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IMPROVEMENTS IN ELECTROMAGNETIC TRAFTIC SIGNAL DETECTION 
TKCHNICAL FIELD 

The present invention relates to improvements in electromagnetic traffic signal detection 
wherein a loop of electrically conducting material is laid on or set into the pavement 
surface of a roadway or the like. The loop provides means to detect the presence of a 
motor vehicle or the like passing thereover by means of the disturt^ance of the 
electromagnetic signal by the metal body of the vehicle passing over the underlying loop. 
The distuibance of the electromagnetic signal can be used to activate traffic lights, a boom 
gate, or the like. 

BACKGROUND ART 

Electromagnetic signal detection systems are one of several means for detecting the 
presence of motor vehicles or the like and for controlling or regulating traffic flow. Other 
detection means include but are not limited to infra-red systems wherein a passing vehicle 
breaks a beam of infra-red light between two pre-determined points, and pressure-sensitive 
systems, wherein the weight of a vehicle passing over a pressure-sensitive detector set in or 
on the road pavement activates the traffic lights, boom gate or other traffic control means. 

Electromagnetic signal detection systems are perhaps now the mostly widely used traffic 
control or traffic regulating system because of their adaptability or versatility, their cost 
compared to other systems, and their reliability. This is especially so in applications for 
traffic control on public roads and car parking stations. However, the cost of installation of 
such electromagnetic signal detection/traffic control systems is relatively high, being both 
labour intensive and capital equipment intensive, as well as being time consuming. 

Existing electromagnetic traffic signal detection loops are retrofitted to the road pavement 
after the pavement has been laid. This requires that a groove be saw cut into the pavement 
base or surface layer which damages the integrity of the road pavement, manually 
installing a loop within the groove and then sealing the groove with a settable filling 
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material. This process is very labour intensive and time consuming. Further, it has a 
potential for environmental pollution, and control measures are required to prevent the 
asphalt and water slurry from the saw cutting from entering the stormwater system, 
including sediment control weirs and filters. 

European Patent EP 0425977 (Beck, Werner) discloses an induction loop for installation in 
or under the road surface for the automatic operation of switchgear for traffic control 
means, wherein the electronically conductive material of the induction loop is contained 
within an open-sided channel or conduit which serves to protect the induction loop but 
adds bulk which has the effect of making the system more difficult or more time- 
consuming and costly to install. 

Us Patent No 5,008,666 (Gerbert et al) discloses a traffic detection or measurement device 
including coaxial cables embedded in a polymer matrix together with a vehicular presence 
detector to indicate data such as vehicle count, vehicle length, vehicle time of arrival, 
vehicle speed, number of axles per vehicle, axle distance per vehicle, vehicle gap, headway 
and axle weights. This device is too sophisticated for general application and is difficult or 
time-consuming and costly to install. 

DISCLOSUB F. OF THR INVENTION 

It is an object of the present invention to provide an improved installation method for an 
electromagnetic traffic signal detection or traffic control system which goes at least some 
way towards overcoming or at least minimising the prior art problems or limitations 
referred to above. 

It is another object of this invention to provide an improved electromagnetic traffic signal 
or traffic control system which is universally adaptable for use in most traffic control 
applications. 

It is a further object of this invention to provide an improved electromagnetic traffic signal 
detection or traffic control system which is relatively simple and inexpensive to 
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manufacture, is easier and less expensive to install than existing systems, and is simple and 
reliable in operation. 

These and other objects of this invention will become more apparent from the following 
descriptions and the drawings. 

According to one aspect of this invention there is provided an electromagnetic trafGc 
signal detection or traffic control system which includes one or more electromagnetic 
traffic signal detection loops comprising a pre-formed or pre-wound electrically 
conducting material in one or more interconnected loops of a predetermined configuration, 
encapsulated in a protective coating or layer, such as a protective bandage, or by other 
suitable insulating means, such that the signal detection loops may be inlaid as a single unit 
within the pavement structure, such as during the constmction of the road, or during 
maintenance or repair thereon. The signal detection loops are operatively connected to 
traffic signals, a boom gate, or other traffic control or regulating means, whereby the 
electromagnetic signal distuibance created by the magnetic field of a metal vehicle passing 
over the loop activates the traffic control or regulating means. 

This invention will now be further described by way of example only with reference to the 
accompanying drawings, wherein 

FIG. 1 is a plan view of a typical traffic signal detection loop installation 



according to one embodiment of the invention; 



nG.2 



is a cross-sectioned view of a section of a typical road pavement 
construction, showing a cross-section through one section of a traffic 
detection loop laid on the road pavement base, encased in a 
protective bandage and covered by a top coat of asphalt; and 



no. 3 



is a cross-sectional view through one section as installed in a 
concrete road pavement. 
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BEST MODE OF CARRYING OUT THE INVENTION 



FIG. 1 is a plan view of a typical traffic signal detection loop installation according to one 
embodiment of the invention, shown in a 'drive on the left' situation such as in Australia, 
New Zealand and the United Kingdom. The invention is, however, equally applicable to a 
'drive on the right' situation such as in the United States of America and Continental 
Europe. 

FIG. 1 illustrates a three-lane carriageway at the intersection with a cross-street. Induction 
loops 1 and 2 interconnected by electrically conductive cable 3 are installed in the inside 
lane adjacent to the kerb. Loops 4 and 5 in the middle lane are interconnected via cable 6. 
Loops 7 and 8 in the outside lane are interconnected by cable 9. Right-tum traffic from the 
outside lane passes over loops 10 and 11, interconnected by cable 12 within the 
intersection area. The right-tum arrow 13 marked on the road surface in the outside lane 
directs right-tum traffic over the right-tum approach loops 8 and 9, and the right-tum 
departure loops 10 and 11. The lanes are marked on the road pavement surface by means 
of centre-line 14 and lane dividers 15 and 16. All of the loops 1 to 11 are operatively 
connected to the traffic lights junction box 17 adjacent to the comer or intersection. 

FIG. 2 is a cross-sectional view of a portion of a typical road pavement, showing a cross- 
section through one section of a traffic detection loop. A bitumen impregnated geotextile 
base bandage 18 is laid on the road pavement base 24 (and underiying sub grade 25) and 
electrical conducting material or sensor wires 19 are laid on the base bondage 18 and held 
in place by encapsulation tape 20. The whole assembly is attached to the road base 24 by 
means of by a bitumenous adhesion bandage 21, and is then covered by a bitumen surface 
layer 22 typically 40mm to 150nun in thickness. 

FIG. 3 is an isometric cut-away view of a portion of a traffic detection loops showing the 
composite stmcture in more detail. 
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As shown in the drawings relating to this embodiment of the invention, the electromagnetic 
traffic signal detection loops are pre-wound and encapsulated in a protective bandage so 
that they may be inlaid as a single unit within the pavement structure during the 
construction of the road. 

Each set of loops comes packed as a single unit, ready to install. 

Installation of loops to the road base course takes a fraction of the time that is required for 
the installation of loops that are cut into the surface of the road. 

Because the loops are encapsulated in a protective membrane or bandage, they can be 
exposed to vehicular traffic for a number of days after installation, without damage to the 
loop wires. 

The loops are installed between the layers of asphalt during the constmction of the asphalt 
road pavement. Therefore eliminating the need to saw cut the road surface, which 
adversely affects the integrity of the pavements structure. Ezy Loops can be installed on to 
any sound flat surface, then overlaid with an asphalt wearing course. 

The loops can be installed into a concrete road pavement during constmction by tying the 
loop to the top layer of reinforcing steel mesh. 

Advantages of this method of installation of electromagnetic traffic signal detection loops 
include :- 

no electrical certification required for installation of the loops to the road base; 
no power tools are required for installation of the loops; 

the loops can be formed to suit any traffic lane width and any traffic carriageway, 
including for example conventional motor vehicle traffic, light rail, parking station 
entrances, to name a few; and 

the loops can be formed to suit any electromagnetic loop configuration. Standard 
widths are, for example, 1.6m, 1.8m, 2.0m and 2.2m. 



SUBSTITUTE SHEET (RULE 26) 



wo 00/75906 ^ PCT/AUOO/00644 



The bandage encapsulated loop ensures that the loop remains in the desired shape or 
configuration, and serves to protect the wires of the loop during transportation and 
installation, such as during periods when the loop is laid out on the pavement and exposed 
to traffic, but is not yet covered by the top layer of asphalt and is exposed or left open to 
vehicular traffic. 

The bandage used to adhere the loops to the road base with the assistance of a light rubber 
roller. No other processes are required to adhere the loops to the base. The loops can be 
adhered to a cold base, (i.e. profiled concrete or old asphalt pavement). 

Installation onto Base Course 

Once the base course has been prepared, i.e. profiled, milled and cleaned in the case of an 
existing pavement, or layed and rolled in the case of a new pavement, remove the loops 
from their packing unfold them and place them on the ground in the correct position over 
the marks. Secure the loops by using the protective bandage. Using a hand roller, roll the 
loops so that they adhere to the base. Lay the leader wires out so that they intersect the lip 
of gutter adjacent to the PJ box. Cut a piece of bitumen bandage the length of the leader 
wires, peel the backing paper off and lay the bandage over the wires. Use the roller to 
press the bandage down. Remove the corking from the conduit leading to the PJ Box and 
feed the leader wires through. Recork the gutter groove and conduit. The surface layer of 
asphalt can now be laid over the loops and rolled. This method can be used if the 
temperature of the base course is over lOO'C, but it is preferable that the temperature is 
below 80SC. 

Although an exemplary embodiment of the present mvention has been shown and 
described, it will be apparent to those having ordinary skill in the art that a number of 
changes, modifications or alterations to the invention described herein may be made, none 
of which depart from the spirit of the present invention. All such changes, modifications, 
and alterations should therefore be seen as being within the scope of the present invention. 
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It should be appreciated that the present invention provides a substantial advance in 
electromagnetic traffic signal detection and traffic control providing all of the herein- 
described advantages without incurring any relative disadvantages. 
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CLAIMS 

1. An electromagnetic traffic measurement system, which includes one or more 
electromagnetic induction loops comprising a pre-formed or pre-wound electrically 
conducting material in one or a plurality of interconnected loops of a predetermined 
configuration, encapsulated in an outer layer or bandage adapted for adhesion to a 
road or pavement base as a complete composite loop configuration prior to 
application of a covering surface layer to the road or pavement base. 

2. An electromagnetic traffic measurement system as claimed in claim 1, operatively 
connected to traffic monitoring or to traffic control or regulating means. 

3. An electromagnetic traffic measurement system as claimed in claim 1 or claim 2, 
operatively connected to traffic signals or to a gate control. 

4. An electromagnetic traffic measurement system as claimed in any one of the 
proceeding claims, wherein the outer layer or bandage comprises a bitumen 
impregnated geotextile base bandage adapted to support one or a plurality of 
electrically conducting wires or cables, an upper encapsulation tape, and an 
overlying adhesion bandage for securing the encapsulated loop to the underlying 
pavement base. 

5. An electromagnetic traffic measurement system as claimed in claim 4 wherein the 
pre-formed composite loop is provided in ready-to-use form for attachment to a 
road pavement base. 

6. A method of installation of an electromagnetic traffic measurement system of the 
type defined in claim 1, wherein a pre-formed encapsulated electromagnetic 
induction loop is attached to a road or pavement base in a predetermined 
configuration or position, the loop is operatively connected to traffic control or 
regulating means and a surface layer of asphalt or other pavement surfacing 
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material is applied to the road or pavement base to cover and seal the said loop 
within the road or pavement. 

A method as claimed in claim 6 wherein the encapsulated electromagnetic 
induction loop is attached to the top layer of reinforcing steel mesh in the road 
pavement base before being overlaid with asphalt or other pavement surfacing 
material. 
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CLAIMS 



1. An electromagnetic traffic measurement or traffic control system, which includes 
one or more electromagnetic induction loops comprising a pre-formed or pre-wound 
insulated electrically conducting material in one or a plurality of interconnected 
loops of a predetermined configuration, encapsulated in an outer layer or bandage 
adapted for adhesion to a road or pavement base as a complete composite loop 
configuration prior to application of a covering surface layer to the road or pavement 
base, wherein the outer layer or bandage comprises a bitumen impregnated 
geotextile base bandage adapted to support one or a plurality of insulated electrically 
conducting wires or cables, an upper encapsulation tape, and an overlying adhesion 
bandage for securing the encapsulated loop to the underlying pavement base. 

2. An electromagnetic traffic measurement or traffic control system as claimed in claim 
1, operatively connected to traffic monitoring or to traffic control or regulating 
means. 

3 . An electromagnetic traffic measurement or traffic control system as claimed in claim 
1 or claim 2, operatively connected to traffic signals or to a gate control- 

4. An electromagnetic traffic measurement or traffic control system as claimed in claim 
1, wherein the pre-formed composite loop is provided in ready-to-iise form for 
attachment to a road pavement base. 

5 . A method for installation of an electromagnetic traffic measurement or traffic control 
system of the type defined in claim 1, wherein a pre-formed encapsulated 
electromagnetic induction loop is attached to a road or pavement base in a 
predetermined configuration or position, the loop is operatively connected to traffic 
control or regulating means and a surface layer of asphalt or other pavement 
surfacing material is applied to the road or pavement base to cover and seal the said 
loop within the road or pavement. 
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A method as claimed in claim 5, wherein the encapsulated electromagnetic induction 
loop is attached to the top layer of reinforcing steel mesh in the road pavement base 
before being overlaid with asphalt or other pavement surfacing material. 

An electromagnetic traffic measurement or traffic control system, which includes 
one or more electromagnetic induction loops comprising a pre-formed or pre-wound 
insulated electrically conducting material in one or a plurality of interconnected 
loops of a predetermined configuration, encapsulated in an outer protective layer 
adapted for attachment to a road or pavement surface, wherein said one or more 
electromagnetic induction loops is operatively connected to traffic monitoring or to 
traffic control or regulating means, wherein the outer layer or bandage comprises a 
bitumen impregnated geotextile base bandage adapted to support one or a plurality 
of insulated electrically conducting wires or cal^les, an upper encapsulation tape, and 
an overlying adhesion bandage for securing the encapsulated loop to a road or 
pavement surface. 

An electromagnetic traffic measurement or traffic control system as claimed in claim 
7, operatively connected to traffic signals or to a gate control. 

An electromagnetic traffic measurement or traffic control system as claimed in claim 
8 or claim 9, when used to measure or control traffic flow within a car park. 
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CLAIMS 

1. An electromagnetic traffic measurement or traffic control system, which includes 
one or more electromagnetic induction loops comprising a pre-formed or pre-wound 
insulated electrically conducting material in one or a plurality of interconnected 
loops of a predetermined configuration, encapsulated in an outer layer or bandage 
adapted for adhesion to a road or pavement base as a complete composite loop 
configuration prior to application of a covering surface layer to the road or pavement 
base, wherein the outer layer or bandage comprises a bitumen impregnated 
geotextile base bandage adapted to support one or a plurality of insulated electrically 
conducting wires or cables, an upper encapsulation tape, and an overlying adhesion 
bandage for securing the encapsulated loop to the underlying pavement base. 

2. An electromagnetic traffic measurement or traffic control system as claimed in claim 
1, operatively connected to traffic monitoring or to traffic control or regulating 
means. 

3. An electromagnetic traffic measurement or traffic control system as claimed in claim 
1 or claim 2, operatively connected to traffic signals or to a gate control. 

4. An electromagnetic traffic measurement or traffic control system as claimed in claim 
1 , wherein the pre-formed composite loop is provided in ready-to-use form for 
attachment to a road pavement base. 

5. A method for installation of an electromagnetic traffic measurement or traffic control 
system of the type defined in claim 1, wherein a pre-formed encapsulated 
electromagnetic induction loop is attached to a road or pavement base in a 
predetermined configuration or position, the loop is operatively connected to traffic 
control or regulating means and a surface layer of asphalt or other pavement 
surfacing material is applied to the road or pavement base to cover and seal the said 
loop within the road or pavement. 
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A method as claimed in claim 5, wherein the encapsulated electromagnetic induction 
loop is attached to the top layer of reinforcing steel mesh in the road pavement base 
before being overlaid with asphalt or other pavement surfacing material. 

An electromagnetic traffic measurement or traffic control system, which includes 
one or more electromagnetic induction loops comprising a pre-formed or pre-wound 
insulated electrically conducting material in one or a plurality of interconnected 
loops of a predetermined configuration, encapsulated in an outer protective layer 
adapted for attachment to a road or pavement surface, wherein said one or more 
electromagnetic induction loops is operatively connected to traffic monitoring or to 
traffic control or regulating means, wherein the outer layer or bandage comprises a 
bitumen impregnated geotextile base bandage adapted to support one or a plurality 
of insulated electrically conducting wires or cables, an upper encapsulation tape, and 
an overlying adhesion bandage for securing the encapsulated loop to a road or 
pavement surface. 

An electromagnetic traffic measurement or traffic control system as claimed in claim 
7, operatively connected to traffic signals or to a gate control. 

An electromagnetic traffic measurement or traffic control system as claimed in claim 
8 or claim 9, when used to measure or control traffic flow within a car park. 
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[57] ABSTRACT 

A strip material (18) for forming an inductive loop (10) 
adapted to be applied to the surface of a roadway (12). 
The strip material (18) consists of and the loop (10) is 
formed from a ductile, flexible, flattened, extensible 
conductor (20) and a protective covering (22). A pro- 
tective underlayment (24) is optional. The conductor 
(20) may be formed from a compressed, flattened metal- 
lic wire braid (28) or from a wire mesh containing 25% 
to 75% voids. The protective covering (22) may be 
formed from either combination unvulcanized elasto- 
mer precursor base sheet (30) and a vinyl based polymer 
support film (32), or a covering (26) selected from the 
group of epoxy, polyester, urethane and polyurethane. 

23 Claims, 4 Drawing Sheets 
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ject to breakage on stretch as may be caused by the 

CTRIP MATERIAL FOR AND A SURFACE uneven surface or shifting of a roadway. 

MOUNTED INDUCnVE LOOP A device known as an INDUKTIONSPLATTE 

produced by GEO Merkel GmbH and Co. KG of West 

BACKGROUND OF THE INVENTION 5 Germany uses a preformed detector loop built into a 

The present invention relates generaUy to inductive P^^^^ P^^^ indicated as suitable for mounting on 

loops intended for vehicle detection and more particu- "'^^^ of a roadway. The plastic plate is relatively 

larlV to surface mounted inductive loops intended for «"fl«^We and utibzes a conductor of a tuufom copper 

^^^^^ ^ A ^ ^ t I * v^ath a wire size of approximately number AWG 25.5. 

vehicledetw^^ ^0 Universal Autopaj^ent, Ltd. of Morley Road, Ton. 

for formmg such loops. . ^ , bridge, Kent manufactures an inductive loop surface 

inducnve loops are well known in the^ for use m ^^pe which has been designed for use as a substitute for 

I.. T fT^^ V*^* u^?- l^P^ '^^ ^P^ ^^^^^Prises 21 specially designed 
3^989.932, K^rner. entitied Inductive Loop Vehicle copper strands which provide a multipUcity of conduc 
Detector; U.S. Pat No. 3.9H764. Koemer, entiUed 15 tivc paUis allowing the loop to continue to fimction if 
Inductive Loop Structure; and U.S. Pat No. 3.943,339. gome of the conductive paths are broken. 
Koemer. Inductive Loop Vehicle Detector. Generally These prior art surface mounted inductive loops at- 
these loops consist of one of more loops (turns) of a tempt to solve the breakage problem cither by prevent- 
conductive wire embedded under tiie surface of a road- ing deformation (INDUKTIONSPLATTE) or by pro- 
way over which the vehicle to be detected passes. For 20 vidmg a multiplicity of paths (Universal Autopayment) 
example, the inductive loop may be embedded in the such that if some breakage occurs the loop would still 
street to detect vehicles in die roadway approaching an function. 

intersection. Typically, a six foot (1.8 meters) across qtt*^%* a«v r^T? txt,,t^vt^^^t 
circular or nearly square loop is utilized along with a SUMMARY OF THE INVENTION 
lead wire leading from the loop to the side of the road- 25 The present invention provides a strip material for 
way. The loop may then be connected via the lead wire forming an inductive loop and an inductive loop 
to well known devices which typically oscillate the adapted to be applied to the surface of a roadway. The 
loop at a predetermined frequency and monitor changes ' inductive loop consists of a loop of ductile, flexible, 
in the frequency in order to detect the presence of a flattened, extensible conductor and a protective cover- 
vehicle over the inductive loop. Examples of these well adhered to the loop and being capable of adhering 
known devices are described in the above-referenced ^® surface of the roadway. In preferred 
patents. embodiments the conductor is metallic and is a flat- 
These typical prior art loops which are embedded in braided wire which is longitudinally compressed 
the roadway require tiie cutting ofthe roadway in order preferrably to be not more than tiiree-fourths of its 
to install tiie loops. Typically saw cuts are made in the " ^tended lengtii. In an alternative embodiment tiie con- 
roadway to aUow for the installation of tiie loops. Saw ^^^^ may be a flattened, braided wire which is con- 
cuts unpair the integrity of tiie roadway and faciUtate structed from a soft metal such as copper and still pref- 
entry of moisture which may dilatoriously affect tiie frrably be a wire m^h which has a surface 
roadway, eg. during frecze-timw-freeze cycles, and J^^!. and wherem such voids 
jeopardize tiie stiwgtii of the roadway by creating ^^^^^ ^ ^ ^/^^ embodmient tiie protec- 
•Sveak" spot which may facilitate uneven settiing or "^J!""^ '^V'''''%\u'^ * 'T"""^ 
shiftingoftiieroadway under heavy vehicular loadl. In ^^f?^ ^.T ^"^^^"^ ^ffSf S ^ 
some installations it may be impossible to saw cut tiie ^^T^^^^^T?' an adhesive affixed to otiier side 
surface of tiie roadway on which the inductive loop is oftiie base sheet for adhermg he>^^^^ 
to be installed. An e«iiple where tiiis may be tiie case f'^T^ "^^"^^ 

is a parking ramp constructed from precast prestressed ^''^ 'V^^ f^^^^' ^"^J^^^ "^^ ^ «f" 

A 7 1- i. "^"^ i^icsucaacu uuvulcanized elastomer precursor and the support film 

concrete slabs where tiie saw cuttmg of the slabs may t,^ , . „, t,^^^ ««iL,*, ^JT.Zu^lZ^^*^ 

seriously weaken the structure. ^ * ^ ? 

A f • T;- 1 7 ... . . J ^ r irregular skid resistmg parUcles partially embedded m 

A few mducuve loops exist which are intended for 50 and partially exposed o^f tiie^upport sheet. In an 

mounting on tiie surface of a roadway. When surface alteriative «nb(^ent tiie protective covering may be 

mount«i. the loop is subject to tiie stress of tiie vehicu- ^^^^ 3 consisting of epoxy. polyester, 

kr teaffic over It. whether it be high speed, heavy truck u,etiume, and polyuretiume and in a p^ferred embodi- 

traffic m a i-oadway apphcation or tummg wheeb m a nient is an ultraviolet curable polyuretiiane. In anotiier 

parlang apphcation. Further, the surface mounted loop 55 embodiment tiie inductive loop further has a protective 

IS subject to exposure to tiie elements m tiie fonn of ram. underhiyment placed between the - conductor and the 

snow and corrosive materials. Still ftoher, the surface surface of tiie roadway which may be insulative and in 

mounted loop is subject to tiic uneven shifting m tiie a preferred embodiment is an adhesive, 

roadway and tiie resultant uneven surface of tiie road- The present invention provides a solution for tiie 

way to which the loop must conform. ^ aforementioned problems in connection witii surface 

Golden River Corporation of 7315 Redfidd Court, mounted inductive loops. The present invention pro- 

Falls Church, Va. has manufactured a surface mounted vides a strip material for an mductive loop and an induc- 

inductive loop. The loop is a temporary surface loop for tive loop intended for surface mounting particularly in 

vehicle counting and classifying. The loop uses an adhe- a roadway and parking areas such as parking ramps, 

sive, a protective ribbon, a loop wire, plugs and silico- 65 The strip material and inductive loop eliminates the 

nized scissors for installation. The loop uses a standard need for saw cutting the surface of the roadway. The 

continuous metallic conductor for forming the loop material and loop has elasticity, which is required to 

conductor and hence is relatively inextensible and sub- avoid breakage due to uneven shifting or flexing of the 
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surface of the roadway under frequent or heavy tra£Bc meters) diameters are preferred so that the inductive 

loads* thermal expansion, or structural settling. Further loop 10 may be placed between the wheels of the vehic- 

the material and inductive loop conforms easily to the ular traffic in the roadway 12. 

uneven surface of the roadway including cracks and The inductive loop 10 is placed in a location of the 

crevices. The present mvention provides a protective 5 roadway 12 where it is desired to detect the vehicles, 

layer over a conductor to protect the conductor from The inductive loop 10 is placed in the traffic lane of the 

the elements and wear from vehicular traffic. A major roadway 12 approaching the intersection. The induc- 

problem in surface mounted inductive loops has been to tive loop 10 could be used with traffic sensitive sema- 

ffnd a flexible, extensible conductor to be constructed phores (traffic signals) or could be used for temporary 

from generally mextensible metallic conductors. The 10 or relatively permanent traffic counters. In FIGS. 1 and 

surface mounted loop of the present invention can also 2 only one inductive loop and associated lead wire 14 

be used for temporary installations because the roadway are illustrated. However, it is anticipated that there may 

surface is not damaged. An example would be to use the be at least one inductive loop 10 at each approach to the 

surface mounted loop to obtain a traffic count to replace intersection which is to be monitored and in other in- 

generally inaccurate pressure tubes. 15 stallations there may be one or more inductive loops 10 

BRIEF DESCRIPTION OF THE DRAWINGS of vehicidar traffic for each approach to 

the mtersection. The mductive loop 10 may also be used 

The foregoing advantages, construction and opera- for non-roadway applications. Examples would be \ise 
tion of the present invention will become more readily in parking areas to monitor ingress and egress as well as 
apparent from the following description and accompa- 20 to monitor parking space occupancy. The inductive 
hying drawings in which: loop 10 can detect any conductive object of sufficient 

FIG. 1 is a top view showing an inductive loop in- size relative to the size of the inductive loop 10 and need 
stalled on a roadway surface near an intersection; not be limited to the detection of only vehicles. 

FIG. 2 is a close up view of the inductive loop of FIG. 3 illustrates an alternative geometric shape for 
1; 25 the surface mounted inductive loop 10 which is again 

FIG. 3 is an alternative geometric embodiment of the* mounted on the surface of a roadway 12 with lead wire 
inductive loop of FIG. 2; . 14 connecting tiie inductive loop 10 to tiie edge 16 of 

FIG. 4 illustrates the detailed construction of one the roadway 12. The inductive loop 10 illustrated in 
embodiment of the strip material of the present inven- FIGS. 1 and 2 was of a generally circular shape while 

30 the inductive loop 10 illustrated m FIG. 3 is generally 

FIG. 5 illustrates a detailed construction of an alter- square. It is to be recognized and understood that the 
native embodiment of the strip material of the present exact sha^ formed by the inductive loop 10 is not im- 
mvention; portant as long as a general loop is formed of one or 

FIG. 6 illustrates a detailed construction of another more turns of a conductor in the area over which a 
alternative embodiment of the strip material and indue- 35 vehicle is desired to be detected. Whether the inductive 
tive loop of the present invention; • loop 10 has a drcular shape, a square shape, a triangular 

FIG. 7 illustrates an example of stock material out of shape, etc. doesn't significantly matter, 
which the conductor used in the strip material and m- The inductive loop 10 may be preformed into a spe- 
ductive loop of the present invention is formed; dfic shape or may be site-formed into the desired shape. 

FIG. 8 shows the conductor formed from the stock 40 That is, the inductive loop 10 may be distributed in strip 
material of FIG. 7 ready for use in the strip material and material form or Imear rolls to be formed into the circu- 
inductive, loop of the present invention; lar, square or other desired shape at the site. Although 

PIG. 9 shows a preferred form of the conductor to be it is generally preferred that the inductive loop 10 be 
utilized in the strip material and inductive loop of the formed from a continuous piece of the strip material, it 
present mvention;. 45 could be formed from multiple discrete pieces of the 

FIG. 10 illustrates an alternative construction of the strip material with conductive splices connecting the 
strip material and inductive loop of the present inven- inductive loop where the discrete pieces are joined, 
tion utilizing dual,, conductor^ and Discrete pieces may be required for example with a 

FIG. 11 shows one form of a splice and lead wire square shaped inductive loop 10 as illustrated in FIG. 3 
connection to a multiple turn inductive loop installation 50 where a continuous piece of strip material cannot be 
of the strip material of the present invention. formed around the sharp comers. If a splice in the strip 

DETAILED DESCRHTION OF THE ^^TJt^^l?'^'^ to form the inductive loop 10, it is 

PREFERRED EMBODIMENTS to FIG ifbl^ ^ described later with respect 

FIGS. 1 and 2 illustrate a surface mounted inductive 55 FIG. 4 illustrates the detailed construction of an em- 
loop 10 mounted on the surface of a roadway 12 with a bodiment of tiie strip material 18 which can be used to 
lead wire 14 connecting the inductive loop 10 to the form the surface mounted inductive loop 10. A conduc- 
edgc 16 of the roadway 12. The inductive loop 10 is tor 20 is illustrated ready to be formed to the surface of 
designed to be coupled via lead wire 14 to a well known . the roadway 12 and is covered with a protective cover- 
vehicle detector such as tiiose described in tiie '932 60 ing 22. In a preferred embodiment, tiie strip material 18 
Koemcr and '339 Koemer patents, both of which are has a widtii of from 2 inches (5.1 centimeters) to 4 
hereby incorporated by reference. The inductive loop inches (10.2 centimeters) and has an indefinite length 
10 illustrated in FIGS. 1 and 2 is shown to be in a gener- which is as long as need be to form an individual induc- 
ally circular shape and is placed in the roadway 12 in a tive loop 10 or which may be convenientiy packaged as 
position designed such that tiie traffic to be detected 65 in a roll. The conductor 20 must be ductile, flexible and 
passes over the inductive loop 10. In preferred embodi- extensible. The conductor 20 must maintain its conduc- 
mente of the present invention circular shapes for the tivity even though the roadway 12 may be subject to 
inductive loop 10 of 3 feet (0.91 meters) and 4 feet (1.22 movements m its surface because the strip material 18 is 
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placed over cracks in the roadway 12. The conductor 
20 must be able to elongate and contract without break- 
age m the conductive path. In general, a conductor 
equivalent to a 20 gauge solid copper wire (having a 
resistance of about 0.033 ohms per meter at 20* C.) or 
larger conductor is sufficient to provide the required 
conductivity. The protective covering 22 must be able 
to protect the strip material 18 from the vehicular traffic 
in the roadway 12 and must further protect the strip 
material 18 from the elements, e.g. moisture and corro- 
sive elements. In a preferred embodiment, an insulator is 
placed between the conductor 20 and the surface of the 
roadway 12. Although the strip material 18 is generally 
operable when formed into an mductive loop 10 and 
placed directly on the surface of a roadway 12 because 
the roadway 12 itself is usually a sufficient insulator. 
The presence of a separate insulator, however, between 
the conductor 22 and the surface of the roadway 12 
would expand the operational environment of the strip 
material 18 and the resultant inductive loop 10. 

no. 5 illustrates an alternative embodiment of tlie 
strip material 14 which may be used to form the induc- 
tive loop 10. The construction of the strip material in 
FIG. 5 is very similar to the construction of the strip 
material 18 in FIO. 4 with conductor 20 and protective 25 
covering 22. In addition, the strip material 18 in FIG. 5 
has a protective underlayment 24. The protective un- 
derlayment 24 may assist in providing a dimensionally 
stable environment for the conductor 20 and also may 
assist in insulating the conductor 20 from the surface of 30 
the roadway 12. In one preferred embodiment the pro- 
tective underlayment 24 may take the form of an adhe- 
sive layer to be utilized to adhere the strip material 18 
forming the inductive loop 10 to the surface of the 
roadway 12 and, again, also serves as an insulator be- 
tween the conductor 20 and th^surflBce of the roadway 
U. 

A material which is similar to a preferred material for 
the protective covering 22 and, in certain circum- 
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A preferred material for the protective covering 22 
described in FIGS. 4 and 5 and, in some circumstances, 
the protective underlayment 24 in FIG. 5 would be a 
material which is similar to the sheet material described 
in Jorgensen. To be suitable, however, it would be 
desirable to modify the base film of the sheet material in 
Jorgensen. This modification would be primarily to 
effect a color change to adapt a color of the sheet mate- 
rial to a color as close as possible to the color of the 
surface of the roadway 12. One color which would be 
advantageous to develop and blend in to concrete road- 
ways would be a grey color. Thus it is preferred that a 
sheet material as described in Jorgensen be developed 
but with a modified base sheet 32 (11 in Jorgensen). An 
example of such a modified base sheet 32 is a base sheet 
32 constructed of the following ingredients substituted 
for those ingredients found in the Jorgensen patent: 



Ingredient 


Parts Per Hundred 


Hycar 1022 


16.20 


Chlorowax 70-S 


U.37 


Chlorowax 40 


148 


Sterling R Carbon Black 


1.07 


Calidria Asbestos RG 100 


19.50 


Stearic Add 


0.56 


HiSa233 


3.2S 


1.5 Refractive Index 




Glass Beads 


45.57 


Total 


100.00 
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A further necessary modification to the material de- 
scribed in Jorgensen is to eliminate the retroreflective 
particles (namely the transparent microspheres 14 in 
Jorgensen) of the support film 32 (12 in Jorgensen) 
leaving the skid resisting particles (13 in Jorgensen). 

This modified sheet material can then be used as a 
protective covering 22 in FIGS. 4 and 5 to form the 
strip material 18 used to form the inductive loop 10. The 
conductor 20 can simply be pressed into the adhesive 
stances, the protective underlayment 24 is described in 40 contained in the sheet material, either beforehand with 
U.S. Pat No. 4, 117,19 2, Jorgensen, DEFORM ABLE pencil rollers under pressure or at the site while being 
RETROREFLECTIVE PAVEMENT-MARKING appUed to the surface of the roadway. Further it is 
SHEET MATERIAL, which is hereby incorporated preferred that in the embodiment of FIG. 4 that adhe- 
by reference. However, the material described in Jor- sive exists between the conductor 20 and the surface of 
gensen is not quite suitable for use in the strip material 45 the roadway. Adhesive similar to that in the Jorgensen 
18 of the present invention. The material in Jorgensen is patent may be used for this purpose. Alternatively, an 
designed to be easily seen on the roadway 12 since its entire adhesive layer ouy be formed on the underside of 
purpose is for the marking of pavements. Hence, the the protective covering 22 and conductor 20 as illus- 
ma^srial in Jorgensen has retroreflective elements de- trated in FIG. 5. The a&esive would then form protec- 
signed to easily reflect incident light and funher is of a 50 tive underlayment 24. Again, ah adhesive similar to that 



color designed to easily attract attention. In contrast, 
strip material 18 for forming an inductive loop typically 
is best when it is not seen by the driver of a vehicle 
approaching the inductive loop 10. If the strip material 
18 and inductive loop 10 is ea^y seen, the extra mark- 
ings appearing on the surface of the roadway 12 may 
tend to confuse some drivers. Therefore, it is advanta- 
geous for the strip material 18 of the present invention 
which is to be utilized in forming an inductive loop 10 
to be not very visible on the surface of the roadway 12. 
However the sheet material in Jorgensen has other 
desirable characteristics which can be utilized in the 
strip material 18 of the present invention, and particu- 
larly in the protective covering 22 and, in some circum- 
stances, in the protective underlayment 24. The sheet 65 
material in Jorgensen is deformable, has elasticity, has a 
firm supporting structure and has adhesion to the sur- 
face of the roadway 12. 
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described in the Jorgensen patent may be utilized for 
protective underlayment 24. Still further, an alternative 
embodiment of the strip material 18 illustrated in FIO. 
5 would mvolve a double layer of the modified sheet 
material described in Jorgensen with the conductor 20 
sandwiched between both layers, i.e. the sheet material 
modified as specified above could be used for both the 
protective covering 22 and the protective underlayment 
24. Although more expensive, a strip material 18 con> 
structed in this manner would allow for greater protec- 
tion of the conductor 20 and ensure adequate insulation 
for the conductor 20 from the surface of the roadway 
12. 

FIG. 6 illustrates an alternative embodiment of the 
manner in which the inductive loop 10 may be formed. 
In this alternative embodiment the inductive loop 10 is 
site formed on the surface of the roadway 12. The same 
conductor 20 as described in FIGS. 4 and 5 is utilized in 
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FIG. 6. Protective covering 26, however, takes a differ- 
ent form. In the embodiment of FIO. 6, the conductor 
20 is placed on the surface of the roadway 12 and the 
protective covering 26 is formed in place over the con- 
ductor 20, both protecting the conductor 20 and adher- S 
ing the conductor 20 to the surface of the roadway 12. 
It is preferred that the conductor 20 also be separately 
adhered to the sur&ce of the roadway 12 with an adhe- 
sive similar to the adhesive suggested with respect to 
FIGS. 4 and 5 which, again, also acts as an insdator lo 
between the conductor 20 and the surface of the road- 
way 12. Examples of a mated^ which may be used to 
form protective covering 26 are polyurethane, ure- 
thane, polyester and epoxy. In a preferred embodiment, 
the protective covering 26 is a polyurethane and in a 15 
still preferred embodiment is an ultraviolet curable 
polyurethane. A preferred formula for the ultraviolet 
curable polyurethane is as follows: 
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Ingrediciit 


Manufacturer 


Parts 
per Weight 


Oligomer (PP4G6G) 




40 


Monomer SR>306'Tripropylene 






Glycol DiacryUte 


Sartomer 


n 


Qiwtz Finer InsQ A-10- 






Micnmized Amorphous Silica 


nUndsMinera] 


40 


Photo Initiator Irgacure til 


Ciba Ceigy 


2 


Panfm Wax 


1 


Pigment, Lampblack 




aoi toao5% 
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An example of the Oligomer would be the use of a ^ 
polyester polyol, 1,4 butane diol neopentylglycol adipic 
acid, Lcxorez 1640-55 (Inolex Corp.), MW 2000, 
EQWT 100(^ Isophorone Diisocyanate, IPDI (Veba); 
and Hydroxyethyl Acrylate (HEA) or Methacrykte, 
HEMA Rohm and Haas). Other suitable polyols which 35 
may be used are polycaproloctone and polyether poly- 
ols with an acceptable MW range for desired flexibility 
from 1000 to 3000. Aliphatic Diisocyanate, IPDI, is 
preferred over Aromacics for weatherability. Monoa- 
crylate monomers could be used over diacrylate for ^ 
achieving greater flexibility. The filler is used to block 
visible transparency and being a quartz filler allows for 
ultraviolet transparency to achieve a curing. Irqacure 
,651 is chosen for a thorough cure. The wax is melted 
and dispersed into the formula to allow for curing in air 
since the wax forms a thin film at the surface and blocks 
against oxygen which inhibits the surface cure. The 
pigment absorbs ultraviolet light and minimizes the 
coating thickness to 30 mils for effective curing. A 
0.01% level of pigment imparts a grey or concrete color 50 
for matching to the surface color of concrete. 

One of the key ingredients in the strip material 18 in 
the inductive loop 10 of the present invention is the 
ductile, flexible, extensible conductor 20. Since metals 
typically have been used as conductors and since metals 55 
are generally subject to breakage when stretched, the 
use of a metal for the conductor 20 has been a major 
problem in prior art surface mounted mductive loops. 
This is evidenced by the inductive loop described by 
Universal Autopayment where a multiplicity of con- 60 
ductive paths are provided so that when breakage oc- 
curs in some paths still other conductive paths will 
remain. The present invention has two alternative em- 
bodiments of a conductor which meets the ductile, 
flexible, extensible criteria. 65 

The first embodiment for the conductor 20 is Illus- 
trated in FIGS. 7 and 8. FIG. 7 illustrates a standard, 
copper wire braid 28. Examples of two braids 28 which 



may be used are Model No. 8654 manufactured by 
Belden and Model No. 2163 manufactured by Alpha, 
both of which are braided 72 strand copper tinned 
wires. The standard wire braid 28 is then compressed 
and flattened before being utilized in the strip material 
18 or the inductive loop 10 of the present invention. In 
a preferred embodiment, the wire braid 28 which origi- 
nally was 12 inches (30.5 centimeters) in length is com- 
pressed to between approximately 6 inches (15.24 centi- 
meters) and 9 inches (22.86 centimeters) in length and 
when flattened becomes i inches (0.95 4 centimeters) 
wide instead of the original i inch (0.64 centimeters) in 
width. The conductor 20 illustrated in FIG. 8 having 
been compressed and flattened from the conductive 
copper wire braid 28 in FIG. 7 has the extensible, flexi- 
ble, ductile properties required. 

The second embodiment of the conductor 20 is illus- 
trated in FIG. 9. Conductor 20 in FIG. 9 is constructed 
from a copper mesh having a number of voids and pro- 
viding a lattice type design. Due to the presence of the 
voids in the copper mesh, the conductor 20 is subject to 
a considerable degree of extensibility. An example of a 
prefonned copper mesh which is suitable for use as 
conductor 20 is material 4CU6-050 which has been 
flattened and annealed. 

With both of the conductors 20 in FIGS. 8 and 9, it is 
preferable to have the conductors 20 either "tinned" or 
*'anti-oxidized'* to protect the conductors 20 against 
corrosive elements. Unned copper is a well known 
process by which a tin coating is added to copper to aid 
in soldering and inhibit corrosion. Anti-oxidant is a well 
known substance which prevents or slows down oxida- 
tion of the material when the material is exposed to air. 

While the preferred embodiment of the inductive 
loop 10 is a preformed single turned loop formed from 
the strip material 18 with a single conductor as illus- 
trated in FIGS. 4, 5, and 6 it is recognized that some 
installations may require a multitum inductive loop and 
an inductive loop with a dual conductive material may 
be desirable for the lead wire 14 connecting the induc- 
tive loop 10 to the edge 16 of the road 12. FIG. 10 
illustrates a strip material 18 which can be used for such 
a purpose. Strip material 18 as described in FIG. 10 can 
easily be used for either a multi-turn inductive loop 10 
or for the lead wire 14. Strip material 18 in FIG. 10 is 
constructed very similarly to those constructions de- 
scribed in FIGS. 4 and 5 except that two conductors 
(20A and 20B) are contamed therein. Accordingly tiie 
width of the strip material 18 may be increased to ac- 
commodate both conductors 20A and 20B. FIG. 10 
illustrates the optional protective underlayment 24 and 
illustrates protective covering 22 containing the base 
sheet 30 and support film 32 construction described in 
Jorgensen, modified as described above. Alternatively 
conductors 20A and 20B may be laid directiy on the 
surface of the roadway 12 itself, or protective underlay- 
ment 24 may be utilized which again may be an adhe- 
sive or the modified sheet material of Jorgensen. When 
a protective underlayment 24 is utilized, the protective 
underlayment 24 also serves to ensure insulation be- 
tween conductors 20A and 20B. 

FIG. 11 illustrates one possible means of accommo- 
dating a splice should a multiple turn inductive loop 10 
be desired to be constructed or should an inductive loop 
10 be desired to be constructed from discrete portions of 
strip material 18. With the multi-turn inductive loop 10 
illustrated in FIG. 11 conductor 34 must couple to con- 
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ductor 36 in strip material 18 foimiiig lead wire 14 while 9. An inductive loop as in claim 1 wherein said metal- 
conductor 38 must connect with conductor 40 similarly. lie mesh is treated with an anti-oxidant to deter corro- 
Meanwhile in order to form a continuous multitum sion. 

inductive loop, conductor 42 must couple directly to ^0* An inductive loop as in claim 1 wherein said pro- 
conductor 44. To accomplish the comiection between 5 tective covering comprises: 
conductor 42 and conductor 44, a separate piece of ^ ^ect; 

conductor 46, which may be constructed of the same ^ support fdm adhered to one surface of said base 

material as conductor 20 as previously described, is laid shttX; and 

diagonally between conductor 42 and conductor 44. ^ adhesive affixed to the other side of said base sheet 

The splice may be accomplished with solder lugs and adhering said wire to said protective covering 

allowed to cold flow to complete tiie electrical connec- f ^ ^^P**^® adhering said inductive 

tion. Since conductor 36, in order to bouple to conduc- loop to said roadway. 

tor 34 must pass over the top of conductor 46 an insula- . An inductive loo^^ 

from conductor 36. It is preferred that insulator 48 be j^^^.^^ loop as in chum 11 wherein said 

comtiiu:tedfrom^^^^ protective underlaym^ is insuktive. 

noergiass weo. Witn msulator 48 m place stnp matcnal 13, ^ inductive Iood as in claim 12 wherein said 

18. formmg lead, wire 14 may be placed on top of the protective underlayment is an adhesive. 

stnp material 18 fonning the inductive loop 10 with 20 14. A strip of material to be fonned into an inductive 

conductor 34 mating conductor 36 and conductor 38 loop adapted to be applied to the surface of a roadway, 

mating conductor 40. Again, solder lugs and cold now comprising: 

may be utilized to form the electrical connection. a conductor of a ductile, flexible, extensible, flattened 

Thus, it can be seen that there has been shown and metallic mesh; and 

described a novel strip material for forming an indue- 25 a protective covering being capable of adhering said 

tive loop. It is to be understood, however, that various conductor to said surface of said roadway, 

changes, modifications and substitution in the form of 15. A strip material as in claim 14 wherein said metal- 

the details of the described invention can be made by lie mesh is a flattened braided wire, 

those sidlled in the art without departing from the scope l^- A strip material as in claim 15 wherein said flat- 

of the invention as described by the following claims: ^ tened braided wire is longitudinally compressed. 

What is claimed is: 17. A strip material as in claim 16 wherein said flat- 

1. An inductive loop adapted to be applied to the tened braided wire has been longitudinally compressed 

surface of a roadway, comprising: ^ °*°rc than three-fourths of its extended length. 

a loop of a ductile, flexible, extensible, flattffnffd> me- ^ strip material as in claim 15 wherein said flat- 

tallic mesh; and tened braided wire is constructed from a soft metal. 

a protective covering adhered to said loop, said pro- ^ A strip material as in claim 14 wherein metallic 

tective covering being capable of adhering said is <»x;stnicted from a soft metal, 

loop to said surface of said road way. ^ stnp matenal as m claim 19 wherem said wire 

ZAninductiveloopasinclaimlwh^insaidmetal. ^ "f^h has a surface area contaimng of from 25 perc«^^ 

Mc mesh b a flattened braided wire. ; • , ■ 1 - ,n ^. • 

3. An inductive loop as in claim 2 wherein said flat- material as m clami 20 wherem said metal- 

.... J . • ; . ^. „ lie mesh is constructed by creatme diamond-shaoed 

tened braided wire IS longitudn^ voids in a metallic sheet " ^ 

. ""h H ^r^il""!^^ I'^^^r"' 22. A strip material as in claim 14 wherein said metal- 

ened braided wire has been longitudmally compressed 43 ^ antinjxidant to deter corro- 

to be not more than three-fourths of its extended length. ^i^^ 

5. An inductive loop as in claim 3 wherem said flat- 33. a strip material as in claim 14 wherein said pro- 
tened braided wire is constructed from a soft metal. tective covering comprises: 

6. An inductive loop as in claim 1 wherein metallic a base sheet; 

mesh is constructed from a soft metal. 50 a support fllm adhered to one surface of said base 

7. An inductive loop as in claim 6 wherein said metal* sheet; and 

lie mesh has a surface area containing of from 25 per- an adhesive affixed to the otiier side of said base sheet 

cent to 75 percent voids. for adhering said wire to said protective covering 

8. An inductive loop as in claim 7 wherein said metal- and for being capable of adhering said inductive 
lie mesh is constructed by creating diamond-shaped 55 loop to said roadway. 

voids in a metallic sheet • « * « • 
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applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume I 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority data for all States designated for 
the purposes ofobtaining a European patent: 



The International Bureautof^WlPO^ 
34;.chemin des ColomtiettBS 
^2Vt Gianeva 20; SwHzerfandl 



Facsimile No. (41-22) 740.14.35 



Authorized officer: 

A; Karkachn 

Telephone No. (41-22) 338.83:38 




Form'PCr/IB/332 (September 1997)^ 



3821434: 




PCX 

REQUEST 



The undersigned requests that the present 

international application be processed 
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International Application No^ 



Imemational Filing Date 



Name of receivine Office and "PCT International Application" 



Applicant's or agent's file reference 
fl/dasired) (12 characiers maximum) 2601C 



^S£SiEMJS^lS''S]S5^ TRAFFIC SICWAL DETECTION 



Box INC. 11 z^i-ri-*^'**' • 

Name and address: ^^.;^'^-e^^^^^ 

of residence is indicated beiow,) 

MDRRIS, James Frederick 
15 Koorong Street 
Berowra 

New South Wales 2081 
Australia 


This person is also inventor. 


Telephone No. 

02 9456 2262 


Facsimile No. 

02 9456 0200 


Teleprinter No. 


— — : . »«f„«Mnnahtv ' Slate (that is, country) of residence: 

State (that is. country) oi nauoniliiy. 

Australia . .„ ^m,^ «c^, . 1 ihc united states 1 1 the Sutes indicated m 



for t he purposes of: 

Box No. Ill FURTHER APPLIC ANT(S) AND/OR (FURTHER) INVENTOR(S) 



of residence is indicated below,) 



This person is: 

{ I applicant dVily 

I [ applicant and inventor 

□ inventor only (If this check-box 
is marked do riot fill in below.) 



State (that is, country) of residence: 



Slate (that is, country) of nationality: 

Thispcrsonisappncant nt^^^'^ U^^'S'^ ^^^^^ □ o^^^li^g PaiSi^g^-x 

for the purposes of: ' — ' ^'•^ .r=^ 

f] Funher applica nts and/or (further) inventors are indicated on acontinuaUon sheeL 

Box No. IV AGEN T OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 

The person identified below is hereby/has been appointed to acto" behalf f^j agent Q .common represeiitative 
of fh? aoplian"(s) before the competent International Authonties as. L_-J i-J 



Telephone No. 

02 9922 3199 



H.R. HODGKINSCN & GO. 

Level 3 , 20 Alfred Street 

Mil sons Point 

New South Wales 2061 

Australia 



Facsimile No. 

02 9956 6448 



Teleprinter No. 



...ress for correspondence: MarK this checlc-box when: no^agen.y^^^^^^^^^ ^ appo.nteoanothe 



Sheet No. 



X/ n^lGNATlON OF STATES 



The 



EI 



H EP 



Convenlion and ofthcPCT . „^ , . ^„ 



LI Svvitzcriand and Liechtenstein, 



CY Cyprus, DE Gennany, 
LU Luxembourg, 



H OA 

othCTStalc which 

specific on doited line) 

National Patent (if other kind o/protection 
H AE United Arab Emirates 

12 AL Albania 

[3 AM Amicnia 

H AT Austria 

AU Australia 

H AZ Azerbaijan 

a BA Bosnia and Herzegovina 

IS BE Barbados 

H BG Bulgaria • 

^ BR Brazil 

S BY Belartis 

E! CA Canada 

H CH and LI Switzerland and Licchtcnsiem 

H CN China 

S CR Costa Rica 

0 CU Cuba ' 

EI CZ Czech Republic 

El DE Germany 

El DK Denmark 

DM Dominica 

H EE Estonia 

H ES Spain 

H Fl Finland 

0 GB United Kingdom 
Q GD Grenada 

gl GE Georgia / ' ' 

H GH Ghana 

EI GM Gambia 

H HR Croatia 

a HU Hungary 

g] ID Indonesia 

H IL Israel 

H IN India 

i IS Iceland 

1 JP Japan 

1 KE Kenya 

] KG Kyrgyzstan 

1 KP Democratic People's Republic of Korea 



treatment desired spedjy <m dotted line): 
g] LR Liberia 



□ KR Republic of Korea 

El K2 Kazakhstan 

El LC Saint Lucia 
EI LK Sri Lanka 



H LS Lesotho 

El LT Lithuania 
E LU Luxembourg 
H LV Latvia 

SI MA Morocco 

S MD Republic of Moldova 

El MG Madagascar 

Ei MK The former Yugoslav Republic of Macedonia 

EI MN Mongolia 

E MW Malawi 

E MX Mexico . . 

H NO Norway 

B NZ New Zealand ; 

□ PL Poland 

E PT Pomigal - 

E RO Romania 

S RU Russian Federation 

S SD Sudan 
H SE Sweden 
H SG Singapore 

H SI Slovenia 

H SK Slovakia 

S SL Sierra Leone 

H TJ Tajikistan • 

H TM Turkmenistan 

H TR Turkey 

gl TT Trinidad and Tobago 

□ TZ United Republic of Tanzania 

B UA Ukraine 

a UG Uganda • 

B US United Slates of America 



EI uz 

a VN 
El YU 
EI ZA 

a zw 



Uzbekistan . 
Vict Nam . . 
Yugoslavia . 
South Africa 
Zimbabwe 



Check-boxes reserved for designating . Slates which 
bSe p^ lo^e PCT after issuance of 3ns sheet: 
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□ 



7 ationarv Designation statement: In addition to the designations made above, t^^^^^^ 
teTS" w ^^^^^^ pcnnitted under the PCT except <^«ign^^^ SgKo citation an'd that any 



nanth time limit,) 



Shcci No. 



Filing date 
nf earlier aoDlication 
(day/monih/year) 


Number 
of earlier application 


Where earlier application is: 


national application: 
country 


regional application:* 
regional Office 


international application: 
receiving Office 


''''"'^'^ (08-06.99) 
8 Jvine 1999 


en nam 


Avistralia 






item (2) 










item (3) 











~l The receiving Oiiicc is rcqucsiea to prepare ana transmit lo mc micmaiionai ourcau a ccruiicu wyty 
of the earlier application(s) (oniy if the earlier application was filed with the Office which for the 

purposes of the present international application is the receiving Office) identified above as item(s): 

• tff^ ^nrlier aDolication is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 

C^eZionfort^^^^^ ^^ich that eaH^r application was JileVf Rule 4J0(bmi See Supplemental Box, 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



ChoiceoflnternationalSearching Authority (ISA) 
(if two or more International Searching Authortttes are 
competent to carry out the international search, indicate 
the Authority chosen: the two-leiter code may be used/: 

SA/ 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority)- 



Date (dayfmonth/year) 

18 Jiine 1999 



Number 
99/1136 



Country (or regional Office) 

Australia 



Box No. vni CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

request • ^ 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 

sequence listing part 
of description 



6 
2 

1 

2 



Total number of sheets : 14 



This international application is accompanied by the item(s) marked below: 

1. Q fee calculation sheet 

2. El separate signed power of attorney 

3. □ copy of general power of attorney; reference number, if any: 

4. □ statement explaining lack of signature 

5. □ priority document(s) identified in Box No. VI as item(s): 

6. Q translation of international application into (language): 

7. □ separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 

9. □ other /jpeci)5!;: 



Figure of the drawings which 
should accompany the abstract: 



Language of filing of the 
international application: 



English 



Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to eaOi signature, indicate the name of the person signing and the capacity in which the person signs (ifsiich capacity is not obvious from reading the request), 

M9RRIS, Jamgs Barecierick 



BY: 



Patent Attorney for the i^plicant 
H.R. Hodgkinson & Co. 
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Transmittal of search copy delayed 
until search fee is paid. 
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by the International Bureau: 
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